The innate immune defense toward microorganisms is largely dependent on neutrophil granulocytes. Neutrophil effector functions include the production of oxygen radicals that have bactericidal functions and that are potentially tissue destructive (4) . Hence, tight regulation of the radical-producing enzyme system, the NADPH oxidase, is of major importance in producing an effective defense toward infection without causing pathological destruction of surrounding tissues. Helicobacter pylori, the bacterial pathogen associated with gastritis and peptic ulcers, is highly successful in establishing infection in the human gastric mucosa, a process typically associated with massive infiltration of inflammatory cells and tissue destruction (1) . Colonization of the mucosa is suggested to be facilitated by H. pylori-produced cecropin-like peptides with antibacterial properties, giving the microbe a competitive advantage over other bacteria (39) . It was shown earlier that such a peptide, Hp (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) , in addition to being bactericidal, is a neutrophil chemoattractant that activates these cells to release reactive oxygen species generated by the NADPH oxidase (11) . These effects are mediated through the binding of Hp (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) to the promiscuous, G-protein-linked formyl peptide receptor-like 1 (FPRL1) (11) . This receptor was originally cloned from human phagocytes by low-stringency hybridization of a cDNA library with the formyl peptide receptor (FPR) sequence and was initially defined as an orphan receptor (37, 49) . In addition to Hp (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) , several other ligands for FPRL1 have been identified in the past few years (12, 16, 20, 22, 34, 42, 43) . These ligands do not contain any sequence homologies but have in common the fact that binding to FPRL1 results in a G-proteinmediated signaling cascade leading to cell activation. Thus, FPRL1 signaling is very similar to that of the FPR, consistent with the fact that the receptors share 69% sequence identity.
Most studies of neutrophil activation have been conducted on cells isolated from peripheral blood. However, neutrophils exert their function in vivo mainly after entry into inflammatory sites. Concomitant with exudation from the bloodstream, the cells become primed (i.e., hyperresponsive) with respect to the NADPH oxidase activity induced by inflammatory mediators, e.g., the chemoattractant formylmethionyl-leucyl-phenylalanine (fMLF) (25) and galectin-3 (29) . The priming phenomenon has been described for many settings in neutrophil activation processes, prominent examples being the effect of bacterial lipopolysaccharide (LPS) (27) and the adhesion-related priming of tumor necrosis factor-induced responses (38) . Many priming mechanisms have been suggested, and it is reasonable to believe that different mechanisms, alone or in concert, may be the causes of different priming events (14, 23, 28) . Neutrophils that have encountered bacterial LPS are primed with respect to the oxidative response; i.e., LPS per se does not activate the NADPH oxidase but induces hyperresponsiveness to other stimuli (2, 21, 27, 44, 46) . The prevailing view proposes that the mechanism for this LPS-induced priming involves alterations in intracellular signaling (e.g., changes in the levels of various secondary messengers) and/or direct effects on the NADPH oxidase (27) . We as well as others have proposed that one important mechanism behind the primed state induced during neutrophil extravasation is the mobilization of intracellular granules, endowing the plasma membrane with new receptors (29) . It was recently shown that such mobilization of specific receptors can explain priming vis-à-vis fMLF as well as galectin-3 (2).
Here we investigate the effect of LPS pretreatment on the neutrophil response to Hp (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) and the concomitant mobilization of granules. The results show that LPS primes the neutrophil response to Hp (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) and that mobilization of gelatinase granules, storing a considerable pool of the neutrophil receptor for Hp(2-20) (FPRL1), is a likely cause for the primed state.
MATERIALS AND METHODS
Isolation of human neutrophils. Neutrophils were isolated from buffy coats from healthy blood donors by using dextran sedimentation and Ficoll-Paque gradient centrifugation (9) . The cells were washed and resuspended (10 7 /ml) in Krebs-Ringer phosphate buffer containing glucose (10 mM), Ca 2ϩ (1 mM), and Mg 2ϩ (1.5 mM) (KRG; pH 7.3). This isolation procedure allows for cells to be isolated with minimal mobilization effects (3) .
Neutrophil cytoplasts were prepared by the method of Roos et al. (40) as described earlier (17) .
Priming with LPS. LPS from Escherichia coli serotype O111:B4 was dissolved in KRG to 1 mg/ml and sonicated to prepare a homogeneous solution. Cells (10 7 /ml) were incubated in the presence or absence of LPS (10 g/ml) (this relatively high concentration is required to induce priming in the absence of serum) at 4 or 37°C for 30 min and were directly used for NADPH oxidase activation studies or marker analysis.
NADPH oxidase activity. The superoxide anion produced by NADPH oxidase was determined by using an isoluminol-enhanced chemiluminescence (CL) system (19) . The CL activity was measured by using a six-channel Biolumat LB 9505 apparatus (Berthold Co., Wildbad, Germany) with disposable 4-ml polypropylene tubes and a 0.36-ml reaction mixture containing 2 ϫ 10 5 neutrophils or cytoplasts. The tubes were equilibrated in the Biolumat apparatus for 5 min at 37°C, after which the stimulus (0.04 ml) was added. The emitted light was measured continuously. By a direct comparison of the superoxide dismutase (SOD)-inhibitable reduction of cytochrome c and SOD-inhibitable CL, 7.2 ϫ 10 7 cpm was found to correspond to the production of 1 nmol of superoxide (a millimolar extinction coefficient for cytochrome c of 21.1 was used).
Preparation of a polyclonal anti-FPRL1 antibody. A polyclonal antibody against the C terminus (the terminal 10 amino acid residues; PPAETELQAM) of FPRL1 was raised in rabbits. The antibody was affinity purified and used in Western blots to identify FPRL1. The specificity of the antibody was determined by its ability to stain permeabilized cells stably expressing either of the members of the FPR family (13, 16) . The antibody was found to stain cells expressing FPRL1 or FPRL2 (expressed only in monocytes and with the C-terminal sequence PPEETELQAM) but not cells expressing FPR (with the C-terminal sequence LPSAEVELQAK). Subcellular fractionation. Subcellular fractionation was performed in principle as described by Borregaard et al. (8) . In brief, neutrophils isolated from buffy coats were treated with the serine protease inhibitor diisopropyl fluorophosphate (8 M) and disintegrated by nitrogen cavitation (Parr Instruments Co., Moline, Ill.), and the postnuclear supernatant was centrifuged on Percoll gradients. To determine whether FPRL1 is localized in the light membranes, i.e., the plasma membranes and secretory vesicles, a Percoll gradient was designed to separate these organelles from the specific granules and azurophil granules. To separate the plasma membranes from the secretory vesicles, a flotation gradient was used as previously described (15) . The gelatinase granules were separated from the classical specific granules as described by Kjeldsen et al. (31) . The gradients were collected in 1.5-ml fractions by aspiration from the bottom of the centrifuge tube, and the localization of subcellular organelles in the gradients was determined by marker analysis of the fractions (see below). The fractions containing isolated secretory vesicles, plasma membranes, gelatinase granules, and specific granules were pooled and centrifuged (100,000 ϫ g, 90 min, 4°C), and the pellets were resuspended.
SDS-PAGE and Western blotting. Percoll gradient fractions or isolated granules and membranes were diluted in nonreducing sample buffer, boiled for 5 min, and applied to sodium dodecyl sulfate (SDS)-10% polyacrylamide gels (32) in volumes corresponding to 5 ϫ 10 6 cells. After polyacrylamide gel electrophoresis (PAGE), the proteins were transferred to polyvinylidene difluoride membranes by using a Tris-glycine buffer system (10) . The polyvinylidene difluoride membranes were blocked overnight at 4°C in phosphate-buffered saline-Tween containing 1% bovine serum albumin and 1% milk (wt/vol) (blocking solution).
After two washes for 5 min each time in phosphate-buffered saline-Tween, the blots were incubated with anti-FPRL1 antibody (diluted 1/200 in blocking solution) for 1 h at room temperature. Nonbound antibody was removed by washing (two washes for 5 min each time), and the blots were incubated with horseradish peroxidase-labeled anti-rabbit immunoglobulin G (diluted 1/1,000 in blocking solution) for 1 h at room temperature. Bound antibody was detected by adding a peroxidase substrate (VIP-kit; Vector Laboratories, Burlingame, Calif.).
Marker analysis. To localize the organelles in the Percoll gradients, each fraction was assessed for contents of myeloperoxidase (marker for azurophil granules; measured by hydrolysis of o-phenylenediamine), vitamin B 12 binding protein (marker for specific granules) (26) , gelatinase (marker for gelatinase and specific granules; measured by using an enzyme-linked immunosorbent assay) (30) , latent alkaline phosphatase (marker for secretory vesicles; measured by hydrolysis of p-nitrophenyl phosphate in the presence and absence of Triton X-100), and HLA class I (marker for the plasma membrane) (5) .
The mobilization of subcellular organelles after treatment of the cells with LPS was monitored by measuring the exposure of complement receptor 1 (CR1; marker for secretory vesicles), CR3 (marker for secretory vesicles and for gelatinase and specific granules), and FPR on the neutrophil surface. Exposure of CR1 was measured by labeling the cells with mouse anti-human CD35 (Dakopatts M0710; 10 l for a cell pellet of 10 6 cells) and subsequent binding of fluorescein isothiocyanate-conjugated goat anti-mouse immunoglobulin (Dako F0479; 1/2,000). To measure CR3 exposure, the cells were labeled with a phycoerythrin-conjugated monoclonal antibody specific for CD11b (Dako M741; 10 l for a cell pellet of 10 6 cells) (35) . The cells were examined with a FACScan apparatus (Becton Dickinson, Mountain View, Calif.). The amounts of fMLF receptors on the cell surface were determined by incubating neutrophils with radiolabeled fMLF in the presence or absence of excess unlabeled fMLF as described previously (3) . The release of gelatinase and vitamin B 12 binding protein into the supernatant was assessed as described above.
Peptides, reagents, and antibodies. 
RESULTS

LPS-induced priming of the neutrophil oxidative response to Hp(2-20).
We first measured the extracellular release of oxygen radicals from LPS-primed and nonprimed neutrophils in response to Hp (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) . Neutrophils pretreated with LPS for 30 min at 37°C exhibited increased extracellular release of oxygen radicals in response to the peptide compared to the response seen for nonprimed cells (Fig. 1) . The response to the chemotactic peptide WKYMVm, which, by analogy to Hp (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) , acts through FPRL1 (16), was also primed by LPS (Fig. 1,  inset) .
Neutrophil priming induced by bacterial LPS is a time-and temperature-dependent phenomenon. To establish a reference for comparison with the literature (2, 21, 27, 44, 46), we also measured fMLF-induced activation in LPS-primed and nonprimed neutrophils. In agreement with previous studies, pretreatment of the cells with LPS for 30 min at 37°C resulted in a markedly enhanced response to fMLF (data not shown), while there was no difference in superoxide production between LPS-primed and nonprimed neutrophils when stimu- lated with the protein kinase C activator phorbol myristate acetate (data not shown). Effect of LPS-induced priming on neutrophil cytoplasts. It was recently shown that priming of the fMLF response by LPS involves degranulation and receptor upregulation to the cell surface (2) . In order to investigate the influence of granulelocalized FPRL1 on LPS-induced priming, we used neutrophil cytoplasts. Cytoplasts consist of organelle-free cytoplasm surrounded by plasma membrane and have successfully been used to assess the role of neutrophil granules in specific cellular responses (18, 24) . Hp(2-20) was a potent activator of NADPH oxidase in neutrophil cytoplasts, but the oxidase activity was not increased by LPS treatment (Fig. 2) . Likewise, LPS failed to prime the cytoplasts when stimulated with fMLF and WKYMVm (data not shown). These results suggest that the granules are of importance for the priming phenomenon.
LPS-induced mobilization of subcellular organelles. Receptors for many neutrophil activators are stored in mobilizable granules in peripheral blood neutrophils (7). The results obtained with cytoplasts indicate that FPRL1 can be mobilized from intracellular granules as well. To investigate this possibility in more detail, we measured the cell surface exposure of known membrane components (CR1, CR3, and FPR) and the extracellular release of granule contents (gelatinase and vitamin B 12 binding protein) with and without LPS treatment.
Neutrophils incubated at 37°C with LPS showed a moderate increase in the surface expression of CR1 and CR3 compared to cells incubated at 37°C without LPS (Table 1) . A more dramatic increase was seen in the release of gelatinase (from 13 to 34%) as well as in the exposure of FPR (from 128 to 278%). The release of vitamin B 12 binding protein from specific granules increased only from 3 to 5%. Hence, the major effect of LPS with regard to degranulation was that the gelatinase granules were mobilized while the specific granules were retained (Table 1) . Since gelatinase is approximately equally distributed between the gelatinase granules and the specific granules, the percent mobilization of gelatinase granules can be estimated as follows: 2 ϫ (percent release of gelatinase Ϫ percent release of vitamin B 12 binding protein). Thus, about 60% of the gelatinase granules were mobilized in the presence of LPS.
LPS-induced priming of FPRL1-mediated responses is accompanied by mobilization of the gelatinase granules. Thus, a plausible explanation for the priming phenomenon is that FPRL1 is stored in these intracellular organelles and become upregulated to the cell surface upon LPS treatment. We therefore investigated the subcellular localization of FPRL1 in resting neutrophils.
Subcellular localization of FPRL1. To study the presence of FPRL1 in subcellular compartments, a polyclonal anti-FPRL1 antibody was used. The antibody specificity was tested by Western blot analysis with lysates of RINm5F cells overexpressing either FPR or FPRL1 (13, 33) . A major protein with a molecular mass of about 45 kDa was detected in the lysate of RINm5F cells expressing FPRL1 (Fig. 3A) . A species with a higher mass (ϳ100 kDa), which may represent a dimeric form of FPRL1, was also observed. No band was detected in the lysate of RINm5F cells expressing FPR (Fig. 3A) . In human peripheral blood neutrophils, the antibody raised against FPRL1 recognized a major 43-to 45-kDa protein (Fig. 3B) .
To determine the subcellular localization of FPRL1, resting neutrophils were disintegrated and fractionated on discontinuous Percoll gradients. In the Percoll gradient fractions, three subcellular entities were identified (Fig. 4) : plasma membranes and secretory vesicles (the ␥ band), specific granules (the ␤ band), and azurophil granules (the ␣ band). Immunoblotting of the fractions with the anti-FPRL1 antibody revealed no FPRL1 in the upper part of the gradient, corresponding to the plasma membranes and secretory vesicles (Fig. 4) . Instead, the major fraction of FPRL1 was found in the specific granules (the ␤ band; fractions 3 and 4), whereas no FPRL1 was detected in the azurophil granules (the ␣ band; fractions 1 and 2).
To investigate the subcellular localization of FPRL1 in more detail, the postnuclear material was fractionated on modified Percoll gradients. Since the major part of FPRL1 was localized in the ␤ fraction, containing both the specific and the gelatinase granules, the postnuclear material was fractionated on a three-step Percoll gradient (31) , which separates these two granule types. As determined from the marker distribution profiles, the specific granules were found in the denser band, ␤1, as indicated by the presence of both vitamin B 12 binding protein and gelatinase (Fig. 5) . The gelatinase granules were found in the lighter band, ␤2, as indicated by the presence of gelatinase but no vitamin B 12 binding protein (31) . The peak fractions containing the specific granules and the gelatinase granules were pooled separately. The granules were pelleted by centrifugation and analyzed by SDS-PAGE (1.5 ϫ 10 7 cell equivalents) for detection of FRPL1 by immunoblotting. FPRL1 was found in both samples, but the amount was somewhat higher in the fraction enriched in gelatinase granules (Fig. 5) .
No trace of FPRL1 was seen in the upper part of the twostep gradient (Fig. 4) , suggesting that FPRL1 is present in very small amounts in secretory vesicles and plasma membranes. Nonetheless, we isolated these organelles by flotation gradient centrifugation (15) . As determined from the distribution profiles for latent alkaline phosphatase (a secretory vesicle marker) and HLA class I (a plasma membrane marker), the ␥1 band contained the secretory vesicles, while the ␥2 band contained the plasma membranes (Fig. 6A) . The peak fractions containing the organelles were pooled separately, and the membranes were concentrated by centrifugation. When these concentrated samples (9 ϫ 10 7 cell equivalents) were immunoblotted with the anti-FPRL1 antibody, we found detectable amounts of FPRL1 (Fig. 6B) . In comparison, the secretory vesicles appeared to contain slightly more FPRL1 than the plasma membranes.
Changes in the subcellular localization of FPRL1 upon LPS-induced priming. We finally examined the LPS-induced effect on the subcellular localization of FPRL1 by performing (10 9 cells) was fractionated on a discontinuous two-layer Percoll density gradient containing 3 ml of high-density Percoll (1.12 g/ml) and 26 ml of low-density Percoll (1.05 g/ml). Three bands were visible and were denoted ␣, ␤, and ␥ in order of decreasing density. Cytosolic proteins were present in fraction 22. Fractions (1.5 ml) were analyzed for myeloperoxidase (marker for azurophil granules; diamonds), vitamin B 12 binding protein (marker for specific granules; squares), and alkaline phosphatase (marker for secretory vesicles and plasma membranes; triangles). (Bottom) From each fraction, 5 l was also subjected to SDS-PAGE under nonreducing conditions with 10% (wt/vol) polyacrylamide gels and immunoblotting with anti-FPRL1 antibody.
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fractionations on three-step Percoll density gradients of two cell populations, one resting and one primed by LPS, with our standard protocol (see Materials and Methods). From these fractionations, we pooled separately the fractions corresponding to the specific granules (␤1 fractions), the gelatinase granules (␤2 fractions), and the plasma membranes and secretory vesicles (␥ fractions). The relative positions of these fractions were determined by marker analyses (data not shown), and the pooled fractions were immunoblotted with the anti-FPRL1 antibody. As expected, the ␤1 fractions from the different cell populations contained the same amounts of FPRL1, while the ␤2 fraction from LPS-primed cells contained less FPRL1 than the ␤2 fraction from resting cells (Fig. 7) . Concomitant with the decrease in the amount of FPRL1 in the ␤2 fraction upon LPS-induced priming, there was an increase in the amount of the receptor in the ␥ fraction, corresponding to the plasma membranes and secretory vesicles (Fig. 7) . The latter result indicated that LPS-induced priming indeed mobilized the gelatinase granules and thereby FPRL1 to the cell surface.
DISCUSSION
We show that LPS primes the neutrophil response to the H. pylori cecropin-like peptide Hp (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) and that FPRL1, the receptor for Hp (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) , is stored in mobilizable neutrophil granules. We thus suggest that degranulation is a major mechanism for the LPS-induced priming of the Hp(2-20) response. Our results raise two questions. First, how do the data relate to previously proposed mechanisms for neutrophil priming by LPS and other agents? This is a question that we have begun to address. Second, what role does Hp (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (48), and the two receptors are particularly similar in the transmembrane domains and the intracellular loops responsible for receptor signaling. The differences in the extracellular domains imply that the two receptors bind and are activated by different ligands. FPRL1 is a promiscuous receptor that, in addition to Hp(2-20) (11) , also binds at least six unrelated peptides, proteins, or lipids (12, 13, 16, 20, 22, 34, 42, 43) . In addition to triggering similar responses and sharing similar structures, FPR and FPRL1 have very similar subcellular localizations, as shown here. Fractionation studies revealed that neutrophils store their FPRL1 in mobilizable granules or vesicles. The major portion was localized in the gelatinase and specific granules, with a somewhat higher content in the gelatinase granules. The light membrane fractions had to be concentrated in order to obtain detectable amounts of FPRL1. In these fractions, FPRL1 was equally distributed between the plasma membranes and the secretory vesicles. The subcellular localization of FPRL1 is thus very similar to that described for FPR (41) in that both receptors are stored in the neutrophil compartments most easily mobilized in response to inflammatory stimuli, i.e., secretory vesicles and gelatinase granules.
The molecular mechanisms behind LPS-dependent priming of the response to other stimuli, including the chemoattractant fMLF (the most widely studied agonist in this context), have been extensively discussed. The suggested mechanisms include alterations of intracellular signaling pathways (increased protein phosphorylation, phospholipase activity, intracellular Ca 2ϩ changes, and cross talk between increased Ca 2ϩ levels and tyrosine phosphorylation), altered assembly of NADPH oxidase, and proteolytic processing of cell surface proteins (21, 27, 28, 44, 45, 47) . In addition, there are studies reporting increased amounts of fMLF receptors (FPR) on LPS-primed neutrophils (2, 36, 46) . This mechanism has not been regarded as a major mechanism behind the induction of the primed response, most probably due to the impact on the field by a study published in 1984 by Guthrie et al. (27) reporting that LPS-induced priming of the oxidative response was not accompanied by increased amounts of cell surface FPR. At that time, FPR was believed to be mobilized from a storage pool identified as specific granules. However, since then, secretory vesicles and gelatinase granules have been identified (7, 31) ; both of these store FPR (41) as well as FPRL1 (this study).
Based upon our finding that LPS-induced priming is accompanied by mobilization of the receptor-storing secretory vesicles and gelatinase granules (without much mobilization of specific granules), we challenge the prevailing view and suggest that receptor upregulation from granule stores indeed makes an important contribution to LPS-induced priming of neutrophil responses to chemoattractants such as Hp (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) . This conclusion is supported by our results obtained with the nonprimable cytoplasts which, devoid of intracellular organelles (40) , lack the ability to upregulate stored receptors. It is not possible to make a direct comparison between normal neutrophils and cytoplasts with regard to the magnitude of the activation, since the preparation of cytoplasts results in some loss of plasma membranes as well as some granule secretion (40) . Our data, however, clearly show that LPS has no effect on their responsiveness to stimulation with Hp (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) , suggesting a role for the granules in the priming process. Furthermore, our fractionation data show that the FPRL1 content is decreased in ␤2 fractions but increased in ␥ fractions upon LPS treatment, indicating that FPRL1 in gelatinase granules is mobilized to plasma membranes.
Since LPS treatment did not affect the NADPH oxidase response to the protein kinase C agonist phorbol myristate acetate, we conclude that direct effects on NADPH oxidase assembly or activity are not plausible explanations of the priming effect seen here. This conclusion was further strengthened by the cytoplast experiments, as the cytoplasts contained intact NADPH oxidase but still could not be primed by LPS.
The persistence of H. pylori in the mucosal lining has been suggested to be facilitated by antibacterial cecropin-like peptides generated by the microbe. This property gives H. pylori a competitive advantage over other microorganisms, as H. pylori organisms themselves are resistant to their own bactericidal compounds (39) . The inflammatory response associated with H. pylori infection is probably also beneficial for the bacteria, by promoting the release of nutrients from the epithelial lining, enabling continued bacterial growth and persistence in the mucosal tissue (6) . It should, however, be pointed out that an infected and inflamed gastric mucosa contains a large number of inflammatory mediators as well as bacterial products that influence both the survival of the invading microbe and the destruction of the tissue. A neutrophil-activating and bactericidal peptide such as Hp(2-20) may be one of the constituents in an H. pylori infection, as this peptide possesses several important functional characteristics; it is bactericidal, it is a neutrophil chemoattractant, and it activates phagocyte NADPH oxidase to produce reactive oxygen species (11) . In addition, we can now add Hp (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) to the array of agonists for which LPS has important regulatory functions. LPS treatment simultaneously induces a primed state in neutrophils and mobilizes the secretory vesicles and the gelatinase granules. These organelles contain a substantial amount of stored FPRL1, suggesting that the mechanism behind LPS-induced priming of the response to Hp (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) lies at the level of granule (receptor) mobilization.
